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MG dau

Dong nhat thic 14 mot trong nhitng khai niém co ban ctia chuong trinh
Toan & bac hoc pho thong. Dac biét, & cac trudng THPT chuyén va cac 16p
chuyén toan c6 rat nhiéu dang toan lién quan dén dong nhat thic. Trong
cac dé thi tuyen sinh dén cac dé thi hoc sinh giéi cac cap c6 nhiéu bai toan
vé phuong trinh, bat phuong trinh va hé bat phuong trinh ...dugc giai bang
cach 4p dung cac dong nhat thic dai s6 sinh bdi ham luong gidc. Hién nay
cac tai lieu c¢6 tinh hé théng vé van dé nay con chua duge dé cap nhieu.

Dé dap tng nhu cau hoc tap va giang day mon Toan 6 bac phd théng,
luan van "Céac dong nhat thic dai s6 sinh bdi ham lugng gidc va 4p dung”"
nhim hé thong va gidi quyét cac bai toan lién quan dén dong nhat thic
dai s6 sinh béi ham lugng giadc. Luan vin dugc chia ra lam ba chuong.

Chuong 1 - Néu mot s6 dong nhat thic gitta cac ham sé va da thic
luong giac, dong thoi trinh bay cic hé thitc lugng gidc trong tam gidc va
mot s6 dang hé thic lugng giac trong hinh hoc.

Chuong 2 - Trinh bay cac dong nhat thiic dai s6 lién quan dén ham sin,
ham cosin, ham tang va ham cotang. Dic biét trong chuong nay con trinh
bay mot s6 dong nhat thitc ham v ap dung ctia ddng nhat thic ham dé
sinh ra cac bai toan vé ching minh ding thic, bat ding thitc lugng giac
trong tam giac.

Chuong 3 - Sit dung cic dong nhat thic dai s6 néu ¢ chuong 2 dé giai
va bién luan phuong trinh bac ba, giai va bién luan hé phuong trinh dai sb.
Phan cubi ctia chuong trinh bay mot sé dang bat dang thitc dai sé dugc
giai bang bién doi lugng giac.

Dé hoan thanh luan vin ndy, truéc nhat tac gia xin dudc gii 16i cdm on
sau sac téi GS.TSKH Nguyén Van Mau da danh thoi gian huéng dan, chi
bao tan tinh gitp dé trong sudt qua trinh xay dung dé tai cting nhu hoan
thién luan van. Tiép theo, tac gid cling xin gii 10i cAm on chan thanh cac
thay co da doc, kiem tra, danh gia va cho nhing ¥ kién quy bau dé luan
van dugc day du hon, phong phi hon. Qua day, tac gid ciing xin dudc gii
161 cam on t6i Ban giam hiéu, phong Sau Dai hoc, phong Dao tao, khoa
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Toan - Tin Truong DHKH, Dai hoc Thai Nguyén va cac ban dong nghiép
da tao dieu kieén thuan loi trong suét qua trinh hoc tap tai truong.

Tuy ban than c6é nhiéu c¢d ging, song thoi gian, trinh do va diéu kién
nghién ctu con han ché nén luan vin khé tranh khoéi nhitng thiéu sé6t. Rat
mong dudc su déng gop ¥ kién ciia cac thay co va cac ban dong nghiep dé
luan van dugc hoan thién hon.

Tac gia xin chan thanh cam on!

Thai Nguyén, Thang 07 nam 2013.
Luu Thi Minh Thuy
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Chuong 1

Pang thic luong giac

1.1 Mot sdé dong nhat thic giita cac da thitc luong
glac

1.1.1 Dinh nghia va tinh chat ctia da thic lugng giac

Pinh nghia 1.1 (Xem [5]). Ham s6 ¢6 dang
A,(x) =ag+a;cosx + bysinx + -+ + a, cosnx + b, sinnx,

trong d6 a, va b, khong dong thai bang 0 (tic 1a a2 +02 > 0), a;,b; € R v6i
i=0,1,...,n;5=1,2,...,n dugc goi 1a da thic lugng gidc bac n (n € N*).
Khi tat cad cac b; =0 v6i j = 1,2,...,n ta co

Dinh nghia 1.2 (Xem [5]). Ham s6 ¢6 dang
Cn(x) = ag + ay cos T + ay cos 2z + - - - + a,, cosnx (a, #0),

dudc goi 1a da thiic luong gidc bac n theo cosin. Tuong tu, khi tat ca céac
a;=0v61:=0,1,...,n tacod

Dinh nghia 1.3 (Xem [5]). Ham s6 ¢6 dang
Sp(z) = by + bysinx + bysin 2z + - - - + b, sinnz (b, #0),

dudc goi la da thic luong gidc bac n theo sin.
Sau day, ta liet ke mot s6 tinh chat don gian ctia da thitc lugng giac.

Tinh chéat 1.1. Tong clia hai da thic lugng giac A,(z) va B, (z) 1a mot
da thic lugng gidc ¢6 bac nhé hon hodc bang max {n, m} .

Tinh chéat 1.2. Tich cla hai da thic lugng giac A,(z) va B,,(r) 1a mot
da thic luong gidc c6 bac bang n + m.
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Tinh chéit 1.3. Néu da thic luong giac
A,(x) =ag+a;cosx + bysinx + -+ + a, cosnx + b, sinnx,

d6 nhat bang 0 v6i moi x € R, thi tat ca cac hé s6 clia né déu bang 0,

ng

c la
aozal:b1:a2:b2:---:an:bn:0.

1.1.2 Mot sdé dong nhat thic gitta cac ham sé lugng giac

Bai toan 1.1. Biéu dién cic ham s6 sin™z va cos” x duéi dang cac da thic
lugng giac.
Lot giai. Gia st z = cost + isint. Khi do6

27t = (cost 4 isint)” = cost —isint.

Do dé6

2+ 271 . _ z— 271
cost = 5 va  sint = 5
i
Ta co
(Z+Z_1)n _ Zn+C71LZn—1 CQ n—2 —2 Cn 1 —n+1 +Z—n
)+ O ) 4 OF (néu n chén),
= n—1
"+ 2"+ O 24 27D 4 4 CRT (24271 (néu n 18).

(Z—Z_l) _Z _Olnl _{_02n2—2+_.+(_1)”2—n

[ e O e ) e (FDECE,
(2" —2) = C "2 — 2 D) oo (=) CZ (2 — 270,
Vay
( 1 1 » 2 -
ST [cos nx+ Clcos(n —2)x + -+ 507%} (néu n chén),

COS T = « 1

{COS nx + Clcos(n —2)x + -+ + CrZ cos x} (néu n 1é).

\ 2n—1

ﬂ
2

{2cosn:c—201cos(n—2) 4+ (—1)2 rﬂ,
sin”" x = < - )nl

\ on

n—1

[2 sinnz — 2iC sin(n — 2)x + - + (=1)"7 C,?

2 sin x}
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Bai toan 1.2. Ching minh ring ham s6 f(z) = sin®”z (p 1a mot s6 tu

nhién) 14 mot da thic lugng gidc theo cosin.
Lot giai. Tu cong thic e = cosx + isinx dé dang suy ra

. eix . e—iw eiw + e—iw
SN = ———— COSl = —m——-
21 2
Do do6
ei:r _ e—i:r 2p
sin ¢ = <27> ;
[
suy ra
2p
f(.%') — (;2];))1) . ( )kck zk:r —2(2p k)x
k=0

2% k=0 f—t
_ (—1)1) ) P_l( )k;Ck; ( 2i(k—p)x + 6_2( ) I %
— 22p 22p
k=0
(_l)p - C?

Vay f(x) la mot da thic lugng giac bac 2p theo cosin.

(1) (%= 2
_ . ( 1)1405 2ikx— 21pw+ Z kck 2i(k—p)x +_p

Bai toan 1.3. Cho cap sb cong {a,} v6i cong sai d. Tinh cac tong sau:

n
a) S, = > sina,
k=1

b) T, = XR: COS ay,.

h=1

Lo gidi.

a) - Néu d = 2km (k € Z) thi S, = nsina,.

- Néu d # 2krn (k € Z) thi sing # 0. Ta c6

d
2sin a,, sin 5= 2sinfa; + (n — 1)d] sin =

2
3

1

= cos [al + (n — §)d} — COS {al + (n — E)d]
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3
Xét g(n) = cos {al + (n — §)d}, ta ¢

d
2sina,. Sin§ =g(n) —g(n+1).
Vay

(

d
2sina;. sini =g(1) — g(2),

d
2 8in a,. sin§ = g(2) — ¢g(3),

7\

d
2sina,. Sin§ =g(n) —g(n+1).

\
Cong cac dong nhat thitc theo vé, ta dugc

25, sing =g(1) —g(n+1)

= cos (@ = §) — cos [a, + (n— 5)d

2
= —2sin (a1 + n ; ld) sin ( — gd)
Do dé
o - sin (a1 + %_ld) sin (gd) |
sin%Z

b) Theo cach giai nhu trén, ta thu dugc
- Néu d =2kn (k € Z) thi T, = ncosa;.
- Néu d # 2kr (k € Z) thi

n—1 n
cos (a1 + d) sin —d
o 2 2"
n . d
sin —
2
Chu y 1.1. Nhu vay, véi moi mot cap s6 cong, ta tim dude mot cong thiic

tinh tong tuong ng. Chang han, véi x # In(l € Z) ta cb

T, = Z cos(2k — 1)z

k=1

COS (x + nT_l-Qx)-Sin (ng) _ cosna. sinnz  sin 2nx‘

2z sin x 2sinx
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Nhan xét 1.1. V6i nhiing gia tri ctia x sao cho sin2nz = sinx (sinz # 0)
1 Z Z
thi ta ludn c6 1,, = 3 T do, ta thu dugc mot so ket qua sau:

. ﬂ- 7
Véin =2, chon x = = ta co

T N 3T 1
COS — + COS — = —-
H 5 2

. ﬂ- pd
Véin =3, chon z = = ta co

T 3T DT 1
cos7+cos7+cos7 = —-
Véin =4, chon z = g, ta co
78 37 5% 777_1
COS§+COS?+COS?+COS? = —-

Bai toan 1.4. Tinh cac tong sau:

S. =Y ksinkz, T,=> kcoskz véiz+#2r (l€Z).

k=1

Lot gidi. Tru6e hét, ta nhic lai ring

i P sin (n;L 1x) sin (gx)
k=1

. X ?
sin —
2
n+1 n
n coS ( x) sin —x
Z coskxr = 2 T 2.
k=1 sin 5

Ta co:

= Zk sin kx = Z[ (coskz)] (Z oS kx) :

k=1

T, = Zk coskx = Z[ sin k) | (Z sin kx) :

Tt d6 suy ra cac cong thic can tim.
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